Bim is reversibly phosphorylated but plays a limited role in paclitaxel cytotoxicity of breast cancer cell lines.
The chemotherapeutic drug, paclitaxel, induces mitotic arrest and then activates the cellular apoptotic program. Although paclitaxel has been in clinical use for over 10 years for the treatment of breast, ovarian, and lung cancer, the molecular mechanisms of paclitaxel-induced cytotoxicity are ill defined. We decided to investigate the regulatory mechanism of the pro-apoptotic BH3-only protein Bim, which is known to play a role in paclitaxel cytotoxicity. We discovered that paclitaxel induces reversible phosphorylation of Bim. Bim initially displays enhanced phosphorylation during paclitaxel-induced mitotic arrest, and then undergoes de-phosphorylation as cells become apoptotic. This dynamic phosphorylation is dependent on mitotic checkpoint signaling. However, while these results suggest that reversible phosphorylation of Bim may contribute to the transmission of a mitotic checkpoint-to-apoptosis signal, we did not observe a strong correlation between Bim protein levels and cellular sensitivity to paclitaxel. Indeed, in contrast to the well-defined role of Bim in paclitaxel-induced cell death in mouse model cells, our depletion studies demonstrate that Bim is not absolutely required for paclitaxel cytotoxicity in breast cancer cell lines. Clearly it is imperative to define the contribution of Bim in paclitaxel-induced apoptosis of clinically relevant targets in order to rationally develop enhanced treatment strategies.